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OPERATICON AND MAINTENANCE MANUAL
WORCESTER DIVERSION

AUBURN AND MILLBURY, MASSACHUSEITS

FOREWORD

Effective control of floods by the Worcester Diversion is
not assured solely by the construction of the project. To per-
form the functions for which it was designed, it must be care-
fully maintained during periods of normal river stages and
properly operated during flood periods. This cannot be too
highly stressed since large damages may be incurred through
failure of a critical element in flood time, caused by deter-
ioration or damage that could have been eliminated.

Necessary maintenance and proper operation require that
responsible local persons have a thorough understanding of the
project’s components, recommended methods of maintenance and
proper operating procedures,

It is the purpose of this manual to provide complete inforw
mation so that all parties may fully understand their responsibili-
ties in maintaining and operating the flood protection system in
accordance with the regulations prescribed by the Secretary of
the Army as amplified by this manual,

The general flood control Regulations for Maintenance and
Operation of Flood Control Works quoted herein were approved
by the Acting Secretary of War on 9 August 194h, Upon est-
ablishment of the Department of Defense, the improvement of
rivers for flood contrel and other purposes became the respon-
gibility of the Secretary of the Army. Reference herein to the
Secretary of War and War Department shall therefore be con-
strued to mean, respectively, the Secretary of the Army and the
Department of the Army. Where reference is made to the District
Engineer in the Regulations included in this manual, it shall be
construed to mean the Division Engineer, U. S. Army Engineer
Division, New England,



A. GENERAL
1. PURPOSE

The purpose of this manual is to present detailed information
to be used as a guide in complying with "Flood Control Regulations-
Maintenance and Operation of Flood Control Works," as approved
by the Acting Secretary of War on 9 August 1LY, and publlshed in
this volume as Appendix A,

The City of Worcester, by executing assurances of local co-
operation, has agreed to maintain and operate the completed
Worcester Diversion project in accordance with these regulations.

The regulations are intended to cover all local protection
projects constructed by the Department of the Army throughout
the United States, are general in nature, and obviously cannot
give detailed instructions for maintenance and operation of a
specific project. The details as set forth in this manual supple-
ment the Regulations to insure maximum protection against floods
for which the project was designed. Failure to maintain and
operate the project as required by the Regulations and as detail-
ed herein can result in severe property losses, loss of life, and
the waste of funds invested by citizens in a valuable flood con-
trol systen,

2. PROJECT AUTHORIZATION

The Worcester Diversion was authorized by the Flood Control
Act of 22 December 19Lk (Public Law 53k, 78th Congress) in accor-
dance with recommendations of the Chief of Engineers set forth in
House Document No. 624, 78th Congress, 2d Session.

3. PROJECT LOCATION

The Worcester Diversion is located in the towns of Auburn

and Millbury, Worcester County, Massachusetts. Its intake is
located in Auburn, approximately 1l-1/L miles south of Leesville

Dam on the easterly edge of Leesville Pond, an artificial pond on
Kettle Brook., From the intake, the diversion passes southeasterly
in a tunnel through Pakachoag Hill, thence in an open channel fol-
lowing the general alipgnment of Hull Brook to the Blackstone River.
The downstream portion of the return channel, which terminates

about 3,500 feet south of the Worcester city limits, is in Millbury.



i« DESCRIPTION OF PROJECT

The function of the project is to permit flood flows originat-
ing in the Kettle Brook drainage area to bypass the city of Worcester
by conducting them through a diversion tunnel and thence to the
Blackstone River., Major project components necegsary for this
purpose consist of (a) a control dam across Leesville Pond; (b)
an uwngated overflow structure consisting of an intake weir and
transition; (¢) a concrete lined tunnel, partly in earth and partly
in rock, through Pakachoag Hill; (d) a stilling basin; and (e) a
return channel cut partly in rock and partly in earth leading to
the Blackstone River. In addition, highway bridges have been con-
structed over the return channel at U.S. Route 20, Pinrock Rd.,
Mass. Turnpike and Greenwood Street. A railroad bridge has
also been constructed over the return channel near its junction
with the Blackstone River,

Two 5'-O"x5'-0" gated outlets in the control dam spillway are
designed to pass normal Leesville Pond flow without creating any
diversion., Under moderate flow conditions, the restricted outlet
openings will cause a sufficient backwater level to overtop the
intake weir, Closure of the control dam gates will effect complete
diversion of all flows up to the capacity of the tunnel,

5. EFFECTIVENESS OF PROTECTION

The diversion intake weir, with crest at EL 487.0, operating
under a surcharge of 5 feet, will pass a flow of 6,000 c.f.s., which
is the capacity of the diversion tunnel, This discharge is approx-
imately 1-1/2 times the Kettle Brook flood of record of 3,970 c.f.s.
on 19 August 1955. For flows greater than 6,000 c¢.f.s., water will
flow over the control dam spillway weir which is at El. 492.0,
but the diversion will continuve to handle its design capacity.

The embankment section of the control dam has a top elevation of
,98.,0 which is one foot above the estimated water level if an
additional 6,000 c.f.s. is discharged over the control dam spillway.

6o CONSTRUCTION HISTORY

Construction of the Worcester Diversion was started in
July 1957 and completed in January 1960, The work was carried
out by the Kero-Curly Construction co., Inc., The railroad bridge
construction was handled by the New York, New Haven and Hartford
BRR under separate agreement.



Work carried dut by local interests with non-Federal funds
congisted of the Massachusetts Turnpike Bridge by the Massachusetts
Turnpike Authority; and the construction of three highway bridges,
the relocation of the Tennessee Gas Transmission Company pipeline;
the relocation of the Sogony-Mobil 0il Company pipeline and the
relocation of utility pole lines by the Masgsachusetts Department of
Public Works.

7. FLANS

Plans pertinent to the operdtion and maintenance of the project
are included for reference as Appendix D in this volume, Full size
tracings of "as~built" construction drawings have been provided the
City of Worcester.

8, LOC#L QOQPERATIGN

The authorizing legislation for the Worcester Diversion Project
(194 Flood Control Act) required that responsible local agencies
give assurance satisfactory to the Secretary of wa; that they would:

i

ta) Provide, without cost to the United States, all lands, ease-
ments, and rights-of-way necessary for the construction of the
projects;

"(b) Hold and save the United States free from damages due to
the construction works, and:

"(¢) Maintgin and operate all works after completion in accor-
dance with regulations prescribed by the Secretary of War,"

The assurances of the City of Worcester and the Commonwealth of
Massachusetbts are contained in Appendix B of this volume. This
manual is t¢ assist the City in fulfilling the requirements of
n(c)" above in their respongibilities for maintaining and operat-
ing the project.

9.  GENERAL RULES AND REGULATIONS

Paragraph 208.10(a) of the regulations prescribed by the
Secretary of War gives general rules for the maintenance and
operation of structures and facilities constructed by the United
States for local flood protection. Applicable portions are quoted
below to avold the necessity for cross reference and are further
defined by remarks under each quotation,



"{1} The structures and facilities constructed by the United
States for local flood protection shall be continuously maintained
in such a manner and operated at such times and for such periods
as may be necessary to obtain the maximum benefits.®

These requirements cannot be overstressed, and the
City authorities must make adequate provisions for funds, person-
nel, equipment, and materials to allow for the proper maintenance
and operation of the flood protective works,

n(2) The State, political subdivision thereof, or other respon-
gible local agency, which furnished assurance that it will maintain
and operate flood control works in accordance with regulations
prescribed by the Secretary of War, as required by law, shall
appoint a permanent committee consisting of or headed by an official
hereinafter called the "Superintendent'!, who shall be responsible
for the development and maintenance of, and directly in charge of,
an organization responsible for the efficient operation and maintenance
of all of the structures and facilities during flood periocds and for
continuous inspection and maintenance of the project works during
the periods of low water, all without cost to the United States."

The committee should be composed of competent members,
preferably men experienced in engineering or construction work of
a nature similar to the flood protection works. The committee must
be given broad authority to carry out its responsiblities. The
name, address, and office and home telephone numbers of the Super-
intendent, and any changes thereof, shall be promptly furnished the
Division Engineer.

#(3) A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times.®

) Three men should be available to meet any ordinary
emergency that may occur during flood periods. Borrow pits for
emmbankment gravel and rock materials should be secured and sources
of additional supplies of materials, tools, and equipment should
be well established in order that these articles can be obtained
quickly in case of an emergency.

#(};) No encroachment or trespass which will adversely affect
the efficient operation or maintenance of the project works shall
be permitted upon the rights-of-way for the protective facilities.®

The disposal of rubbish, erection of fences, or barriers,
or any form of trespassing on the project shall be prohibited.



#(5) No improvement shall be passed over, under, or through the
walls, levees, improved chanmnels or floodways, nor shall any ex-
cavation or construction be permitted within the limits of the pro-
ject right-of-way, nor shall any change be made in any feature of
the works without prior determination by the District Engineer of
the War Department or his authorized representatives that such
improvement, excavation, construction, or alteration will not ad-
versely affect the functioning of the protective facilities.

Such improvements or alterations as may be found to be desirable

and permissible under the above determination shall be constructed

in accordance with standard engineering practice. Advice regarding
the effect of proposed improvements or alterations on the function-
ing of the project and information concerning methods of construction
acceptable under standard engineering practice shall be obtained
from the Digtrict Engineer or, if otherwise obtained, shall be
submitted for his approval. Drawings or prints showing such improve-
ments or alterations as finally constructed shall be furnished the
District Engineer after completion of the work.!

Any contemplated improvements or alterations as outlined
above must be submitted to the Corps of Engineers, Waltham, Mass-
achusetts, and the approval of the Division Engineer obtained
prior to the Clty authorizing the work. All requests for approval
shall be in writing and complete drawings in duplicate, one set of
which shall be in reproducible form, must be submitted along with
a full description of the work intended. The City shall furnish
the Division Engineer as-built drawings, in duplicate, of the
completed work,

®(6) It shall be the duty of the Superintendent to submit a
semi-annual report to the District Engineer covering inspection,
maintenance, and operation of the protective works,®

See Paragraph 12 of this Manual for instructions on
submitting reports. {

®(7) The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective
works,"’ '

” The Division Engineer or his representatives will make
periodic inspectionsz of the protective works to determine if the
project is being properly wmaintained and operated by the City.

®(8) Maintenance measures or repairs which the District
Engineer deems necessary shall be promptly taken or made.®



The City should maintain the facilities and keep them in
good repair and not walt for the Division Engineer to call such
matters to its attention. Upon request, the Division Office will
advise the City how to make any major repairs to the facilities,

"(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations operating
public or private facilities connected with the protective works
are coordinated with those of the Superintendent's organization
during flood periods."

#(10) The War Department will furnish local interests with an
Operation and Maintenance Manual for each completed project, or
separate useful part theresof, to assist them in carrying out their
obligations under these regulations,t

The flood control committee should familiarize itself with
the contents of this manual. The City authorities are encouraged
to call on the Division Office of the Corps of Bngineers for any
additional advice or instructions required by them in carrying
out the City's obligations for maintaining and operating the flood
protection facilities,

10. MAINTENANCE

&« The work "maintenance™ as used in this manual applies to
the upkeep, repair and care of the work constructed by the United
States and turned over to the City of Worcester. If the work is
neglected, there will be deterioration and possible failure in
flood time when there is dire need of dependable protection.

b. Satisfactory and dependable operation depends on constant
maintenance. The organization that performs maintenance must be
familiar with various parts of the system and will be in a position
to use them effectively in time of stress.

¢. Maintenance includes regular inspection of the entire
systems The purpose of an inspection is to detect any deterioration
or faulty operation that indicates a need for repair or replacement.
Thig does not mean a casual automobile trip to places easily access-
ible but actually walking over every part of the system.

de In addition to Inspection, dam equipment and gates require
testing at stated intervals to discover the difficultles that may
develop or the part that will not work when it should.

¢, . Bach of the major features of the project is discussed
sepafgtely. Particular emphasis is placed on those points which,
based on experience with special project features, require special
attention,



11l. OPERATION

a. Operation in this manual refers to the actual use of the
various features of the protection works during flood periods. It
is intended that the procedure outlined herein will be sufficient
to insure optimum protection from floods. Advice relative to
operation may be obtained at any time from the Engineering Division
of the New England Division Office.

b, When abnormal river flows and stages are expected, it is
important that the Superintendent make immediate decisions and take
prompt action and that he have the authority to carry out his
decisions.,

c. To insure correct operation it is essential that at least
three persons be familiar with all phases of the flogd protection
works, know when to initiate gate operation at the dam, know just
what supplies and transport are on hand, and know what men and
tools can be mobilized for the patrolling and repair work. '

d. Arrangements should be made with the United States
Weather Bureau Office, Bradley Field, Windsor Locks, Cormecticut
{telephone number NAtional 3-5590), to keep the City informed on
flood predictions.

The U, S. Weather Bureau at Bradley Field is the official agency
for collecting precipitation and runoff data and the preparation
of flood forecasts and is responsible for issuance of flood
warnings in the Blackstone River Basin,

12. INSPECTION AND REPORTS

The regulations prescribed by the Secretary of the Army
call for semi-annual reports to be submitted by the Superintendent
to the Division Engineer, covering inspection, maintenance and
operation. Inspection of the flood protective facilities shall
be made immediately prior to flood seasons, immediately following
floods, and otherwise at intervals notexceeding 90 days as required
by the regulations, Floods can occur and have occurred in any
season of the year (March 1927, November 1927, July and September
1938, October 195k and August 1955).

To assist the Superintendent in making his inspections and
reports, sample forms have been prepared and are included in
Appendix C. The Superintendent shall have additional copies printed
for use in submitting his reports.



The semiw-annual reports shall be submitted in triplicate to
the Division Bngineer each February and Auvgust. The reports will
be submitted in letter form with copies of the inspection forms
covering the inspections made during the period of the report.
The reports shdll cover the following points:

2. A description of the maintenance work performed in the
preceding six months.,

b. The number and classification of men working on mainten-
ance, regularly and intermittently.

¢+ Description of any work performed by contract on the
repalr or improvement of the project.

de Description of use or operation of the system during the
period being reported.

@. Suggestions relative to public cooperation and comments
concerning public sentiment on the protection obtained are con-
sidered pertinent and desirable data for inclusion in the report,
but such data are not required,

In addition to the maintenance reports discussed above, month
1y reports of operations will be submitted to the Division Engineer,
The purpcse of the monthly reports is to maintain an up-to~date
record of project operations, so that prescribed regulation proced=-
ures may be andlyzed and modified, where necessary, as actual regu-
lation experience indicates. These reports should include gage
readings, gate settings, and other pertinent information,



B, CONTROL DAM

13. DESCRIPTION

The control dam is located approximately 1% miles upstream
from the outlet of the pond at Leesville Dam. It consists of a
concrete spillway 180 feet long and a nonwoverflow earth dam 350
feet long with rock slopes,

The concrete spillway section has a crest elevation of 192,0
feet m.g.1. Two hand~operated 5' x 5! sluice gates are installed
in the spillway adjacent to the right. (easterly) bank, A& portable
gasoline engine is also provided to facilitate operation of the
gates. The gates are operated from a concrete platform directly
over the spillway weir which extends from the right bank to the
limits of the gated section. An ungated opening, 18" in diameter-
invert elevation h83.0, has been provided through the concrete
welr adjacent to the second sluice gate from the right bank. This
opening assures a minimum flow of approximately 12 c.f.s. into
the lower pool. A rockfill toe, 15' wide by 2'-6" in depth, has
been placed ab the downstream end of the corcrete apron of the
welr, extending its entire Iength. A4 Llog boom extends from the
left concrete abutment of the spillway to an anchor located on the
right bank approximately LOO feet upstream of the control dam,
This wnit is located to intercept floating materlal and debris so
that it may be drifted out of the channel for removal and disposal.

The non-overflow structure is constructed of earth with an im~
pervious core. Side slopes are protected with rockfill 2'.0n thick,
4 rock toe 10 feet wide and 2'-6" deep has been installed at the
dowmstream slope adjoining the rock tée of thHe spillway apron and
continuing to the left bank of the pond, A permanent easement has
been obtained from the westerly end of the earth dam and follows
upstream along the 500-foot contour to high ground. Within the
limits of this strip there shall be ne excavation, construction
or dlteration of any kind permitted that would allow high water
to bypass the control dam or would otherwise be detrimeptal to
the functioning of the flood control structures. ‘

Vehicular access to the control dam and intake structure
area is provided on both sides of Leeswville Pond as shown on
the drawings.



1. MAINTENANCE

Periodic inspection sh&ll be made of this structure by the
Superintendent and appropriate malntenance measures taken to insure
that facilities which function as g part of it will operate
properly. Regulations, modified as applicable to this structure,
shall be followed to be certain that:

a. Gates, gasoline operator and operating mechanisms are in
good working order so that proper closure can be made promptly when
necessary. Measuras shall be tsken to provide for cleaning equip-
ment, repainting as necessary, Jubricating &ll machinery, storing
emergency supplies of fuel and emergency lighting equipment. Gates
shall be trial operated and only skilled mechanics shall be employed
on tests and repairs.,

b. Log boom anchors, chains, cable and logs are structurally
 sound, repainted as necessary, and that intercepted debris has been
removed and disposed of.

¢+ Concrete structures do not evidence cracking, chipping,
settlement, deformation, or undermining by seepage which w111 reduce
the capa01ty of the approach and discharge channels.

8. Erosion is not occurring adjacent to the structure which
might endanger its water-tightneds or stability,

f. No.unusual settlement, sloughing or materlal loss of
grade or embankment cross section has taken place.

+ No caving has occurred on either the upstream or down-
stream side of the dam or either side of abutments which might
affect the stability of the structures.

h. Yo riprap has been displaced or removed.
i. Access roads to the projéct are properly maintained.

Je BEncroachments aré not being made on the structure right-
of -way which might endanger the structure or hinder its proper
functioning in times of emergency.

k. Inspections are made immedistely prior to the beginning
of each flood season; immediately following each major high water
period, and otherwise at intervals not exceeding 90 days, and ab
such intermediate times as may be necessary to insure the best
possible care of the structure., Immediate steps shall be taken to
correct dangeromus conditidns disclosed by such inspections.
Regular maintenance repair measures shall be accomplished during
the appropriate season as scheduled by the Superintendent.

10



15. OPERATICON

Personnel selected for responsible control of gate regulation
at the control dam should be thoroughly familiar with equipment
being utilized., Emergency conditions may develop during floods
which require immediate judgment and adoption of unique regulating
procedures and emergency measures. GClose liaison will be maintained
by representatives of the Division Engineer to insure that operating
persormel of the City of Worcester are thoroughly btrained, gualified
to operate the equipment, and to perfect the regulation procedures
under actual coperating conditions.

The control dam gate operating procedure is as follows:
a. Normal operation, The two 5'-0" x 5'-0" gates will remain

wide open to permit the passage of normal flows through Leesville
Pond,

b. Index point. The staff gage downstream of Curtis Pond
on the Webster Street bridge near the Worcester County Electric
Plant is the index point for flood control operation.

c. Flood operation during rising stage. To insure full
benefit from the project, premature closure of the control dam
gates is preferable to tardy operation. Consequently, one gate
may be closed whenever a severs storm has occurred, heavy spring
runoff is taking place, or high rates of flow are anbticipated
on tributaries of the Middle and Blackstone Rivers.

If not already lowered, close one gate when a rlslna river
stage reaches elevation L66,0 on the index gage.

Close the second gate whenever warranted by locgl conditions,
but in any event as soon as the river stage reaches L58.0 on the
index gage.

d. Flood operation during falling stage, During the recession
of a Tlood, open one gate when the stage falls to elevation 468.0,
and open the second gate when the stage falls to elevabion L66.0.

e, Notification to others, The Worcester County Xlectric
Company should be advised of all gate operations., Their plant requires
a minimum flow of about 18 c.f.s, for cooling purposes which, during
a flood, will be supplied by local runoff and the 18-inch ungated
outlet in the control dam., Under some conditions, however, it may
be advisable to open the second gate about 6 inches to supplement
this flow.

11



fo Water stage records. An hourly record of stages abt the
index point should be maintained during all flood operation periods.
An hourly record of Leesville Pond stages at the diversion intake
structure gage should also should be maintained during flood operation
periods.

g. Effect of flood operation., Under normal flow conditions,
Leesville Pond elevations will ve in the vicinity of 1 to 1.5 feet
below the crest of the tunnel intake structure and all flow will pass
the open control dam gates, Under increasing flow conditions, water
levels will rise in Leesville Pond, resulting in an automatic but
partial diversion of water through the tunnel. Operation of the
control dam gates will diminish flows downstream of the control dam -
in Worcester, and correspondingly increase the amount of water
which is diverted.

he Major flood conditions. Under extremely severe flood con-
ditions it 1s possible that water levels will overtop the crest of
the control dam spillway weir which is at an elevation 5 feet
sbove the crest of the tunnel intake structure, Control dam gates -
should remain closed. Under these circumstances complete diversion
of flow is impossible; however, the maximum diversion capacity
of the tunnel will be effective throughout the flood. At such
times a continuous patrol of the control dam sh&ll be maintained
to locate possible sand boils, scouring or unusual wetness of the
downstream embankment slope, to ascertain both control dam abutments
are secure and to be certain that:

(1) There are no indications of slides or sloughs develop-
ing

- (2) Wave wash or scouring action is not occurring;

(3) No low reaches along the bmks exist which will per-
mit water to bypass the control dam and erode abutments;

(L) No other conditions exist which might endanger the
structure,

If any indicagtion of scouring or erosion dus to overflow
is observed, soundings should be taken to determine its magnitude
and progress. Sandbagging or dumped rock will generally afford the
most practical means of conbating this condition. Sandbags should be
placed in the erosions in as effective a manner as possible, carrying
the protection well above the action of the water. Sandbags used for
this purpose require only about one-half cubic foot of material and
should be sewed or tied., The aim is to obtain the maximum coverage
with only sufficient weight to hold the sack in place.

12



C. DIVERSION STRUCTURES

16, GENERAL DESCRIPTION

The complete diversion structure consits of an intake,
concrete lined tumnel, and a stilling basin at the tunnel outlet,

The intake structure is a semi-circular weir with a crest
elevation of 487.0. It also includes a debris barrier, consisting
of 21 piles placed concentrically, and located 30 feet away from
the structure spaced on approximately 12-foot centers., This ‘
structure forms the entrance to the 16-foot dismeter tunnel,
4,205 feet long, through Pakachoag Hill., The elevation of the
tunnel invert and intake transition is 451.8, The section of
tunnel from the intake is built in carth for a disbance of ap-
proximately LLO feet before the rock formation is encountered,
The remaining section of the tunnel 1s constructed in rock to
the outlet portal. The rate of grade for the tummel invert is
01065, At the outlet portal the elevation is L07.0. The entire
tunnel is circular in shape and lined with conereté. A stilling
basin constructed of concrete in rock extends from the outlet
portal 120 feet dowmstream with a concrete baffle installed in
the rock channel 100 feet downstream from the end of the stllllng
basin,

17.. MAINTENANGCE

Periodic inspection shall be made of this structure and
gppropriate maintenance measures taken as necessary to assure
proper functioning, The following excerpts from the regulations
have been modified to be applicable to this structure. Be certain
that e

a8+ The debris barrier is structually sound, repainted as
necessary and that intercepted debris has been removed and
disposed of.

be Approach and egress chamnels ars sufficiently clear of
obstructions, debris, silt, shoals and fallen rock to permit the
passage of design flows. The approach area to the intake structure
shall be maintained below elevation L8l at all times and silt and
other deposits which encroach on the intake structure's approach
depth shall be removed to original design grades.

¢. Concrete structures do not evidence cracking, chipping,
settlement or deformation which might affect their stability.

de No riprap has been dlsplaced or removed and riprapped
banks are in good condition. .

13



¢+ Inspections are made immedlately prior to the beginning
of each flood season; immediately ToIllowing each major highwater
period, and otherwise at intervals not to exceed 90U days. Imme-
diate steps shall be taken toremedy any alverse condition disclosed
by such inspections. The Superintendent shall provide for pericdic
repair and cleaning of the intake weir, tunnel and stilling basin
as may be required,

18. OPERATION

The intake and outlet area of the structure shall be patrolled
during periods of high water. Appropriate measures shall be
taken to prevent the formation of jams of ice or debris. Large
objects which become ledged against the bank shall bg removed.
The sturcture shall be thoroughly inspected immediately following
each high water period. As soon as practicable thereafter, all
snags and other debris shall be removed and all damage to banks
and riprap and other structures repairesd.



D. RETURN CHANNEL

19. DESCRIPTION

The return channel extending from the end of the stilling basin
at Station L7420 to the Blackstone River genmerally follows the bed
of Hull Brook and is divided into three main reaches, The first
reach from Station }i7420 to about Station 55400 is entirely in rock,
with a bottom width of LO feet, side slopes of L vertical on 1
horizontal and a channel bottom slope of ,0025.

The second reach extends from the end of the channel in rock
to the Massachusetts Turnpike crossing and is generally in sarth
with a bottom width of 35 feet and side slopes of 1 vertical on
2-1/2 horizontal, The earth slopes are protected with 2!'-6" of
rockfill, The bottom channel slope is .00096L to meet the invert
of the existing Turnpike crossing.

The third reach from the break in bottom grade at the Turnpike
crossing extends to Station 15LA£20 with a bottom width of 50 feet
and side slopes of 1 vertical on 2-1/2 horizontal. It is covered
with 2'-6" of rockfill., The bottom channel slope is 000589, In
order to pass normal flood flows under the NYNH & H Railroad and
to flare the outlet into the Blackstone River, the bottom width
is increased from 50 feet to 80 feet by a transition between
Stations 15L#20 and 156420, The span of the reilroad bridge is
80 feet.

20, MATINTENANCE

Periodic inspection shall be made of the channel and appropriate
maintenance measures taken as necessary to assure proper function-
ing, The following excerpts from the regulations have been modified
to be applicable to this structure, Be certain that:

a. The channel is clear of debris, weeds, trees, and
widd grOWtho

b. The channel is not being restricted by deposit of
waste materials, debris, shoals, fallen rock, building of unauthorized
structures or other encroachments, ‘ '

¢e Banks are not being damaged by rain, overland drain-
age or wave wash and that no sloughing of the banks has occurred;

Q. Riprap sections are in good bonditidn;

15



Inspections shall be made prior to the beginning of each
flood seasony and otherwlses at intervals not to exceed 90 days.
Immediate steps shall be taken to remedy any adverse conditions
disclosed by such inspections,

21, OPERATTON

Both banks of the channel shall be patrolled during periods
of high water, and measures shall be tsken to protect those reaches
being attacked by the current or by wave wash. Appropriate measures
shall be taken to prevent the formation of jams of ice or debris.
Large objects which become lodged against the bank shall be removed,

Under major flood conditions it is anticipated that water
levels will overtop the low channel banks and inundate areas adjacent
to the lower half of the return channel's length. This condition,
however, is attributed to backwater from high stages on the Black-
stone River and not as a result of the diversions action. Under
similar flood circumstances, these areas would be inundated whether
or not the diversion project was in operation.

The channel shall be thoroughly inspected immediately following
each major highwater period. 4s soon as practical thereafter, all
snags and other debris shall be removed and all damage to banks,
riprap and other flood structures repaired.

16
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B, BRIDGES
22, DESCRIPTION

There are l; bridges and a 3-barrel box culvert crossing the
reburn channel, at various locations, between the tunnel outlet
and the Blackstone River. Three of the bridges and the box culvert
are highwgy structures and one bridge is a single-track railroad
bridge. The highway structures were desipgned and constructed
by non-Federal agencies after thorough coeordination with project
requirements. The raillroad bridge was designed and constructed
under rallroad supervision.

23. MAINTENANCE

The bridges should be maintained so thabt they do not become
obstructions during periods of flood discharge. Modifications of

the structures which could enroach on clearances should be coordinated

with the Division Engineer.
2y, 'OPERATION

During a flood, observations for debris should be made at all
bridges, Equipment should be avallable within reasonable time and
distance to assist in debris removal where necessary, Special
attention should be given to the box culvert structure under the
Mass. Turnpike, and the railroad bridge at the Blackstone River,
The two dividing sections of the box culvert (Mass. Turnpike)
are in the channel and could cause a jam in the event an appreciable
amount of floating materlals and debris are being carried in a
flood discharge. The railroad bridge has the least head room of
all the bridges in the project. Frequent check on this structure,
in the early stages of a flood, is desirable to make sure that

"~ debris and floating material are not causing a jam at this location.

17



F. OPERATIONS PLAN

25, PROJECT OPERATIONS

A considered and practiced plan of project operation should
be in readiness at all times. Severe floods can occur abt any time
of the year. However, there is usually a limited period of warning
in which to mobilize men and equipment for serious flood conditiong.

26, COOPERATION
Representatives of the Division Engineer stand ready to assist

the City in the operation of the project. This in no way lessens
the responsibility of the City in operation of the project.

18
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APPENDIX A
Regulations Prescribed By The

Secretary Of The Army



TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter li—Corps of Engineers,
Department

War

PART 208-—FLoop CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOD
CONTROL WORKS

Pursuant io the provisions of section 3
of the Act of Congress approved June 22,
1838, as amended and supplemented (49
Stat. 1571; 50 Stat. 871, and 55 Stat.
638; 33 U. 8. C: T0lc; T0ilec-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

§ 200.i0 Local flood protection works,
maintenance and operation of structures
and [acilities—{a) General. (1) The
structures and factlities constructed by
the United States for local flood protec-
tion shall be continuously maintained in
suich a manner and opersated at suech
times and for such periods as may be

necessary to obtain the maximuym
benefits.
(2) The State, political subdivision

thereof, or other responsible local
agency, which furnished assurance tha{
it will maintain and operate Aood ccn-
trel works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint a per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsthle for the development and main-
tenance of, and directly in charge of, an
organization responsible for the eficient
operation and msaintenance of all of the
structures and facilities during flocd
periods and for conrtihuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a fiood emergency shall
be kept on hand at all times,

(4) No encroachment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(%) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or fleodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect right-of-way, nor shall any change
bhe made in any feature of the works
without prior determination by the Dis-
trict Enginecer of the War Department
or his authorized representative that
such tmprovement, excavation, construc-
tion, or alteration will not adversely af-
fect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirahle
and permissible unders the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and {n-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shal! be obtained from
the District Engineer or, if otherwise
chtained, shall be submitted for his ap-
proval, Drawings or prints showing
guch improvements or alterations as
finally constructed shall be furnished the
Dist;ict Engineer after compietion of the
work.
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(6) It shall be the duty of the super-
intendent to submit 8 semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works,

(1) The District Engineer or his au-
thorized representatives shall have ac-
cess at all tignes to all porticns of the pro-
tective works.

(8) Malntenance measures or repairs
which the Distriet Engineer deems nec-
essary ghall be promptly taken or made,

{83 Appropriate measures shall be
taken by local suthorities to insure that
the activities of all loeel organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organization during fiood perjods.

{10) The War Department will furnish
local interests with an Operation and
Mazaintenance Manuaj for each completed
proaject, or separate useful part thereof,
to assist them in carrying out their ob-
Hgations under these regulations.

{b) Levees— (1) Maintenan¢s, The
Superintendent shail provide at all times
such maintenance as may be required to
jnsure serviceability of the structures in
titae of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate bjrrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and dzift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard

bank erosion by planting of willows or

other suiteble growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above mainicnance measures
are heing effectively carried out and,
further, to be certain that:

(i) No unusual settlement, sloughing,
or material loss of grade or levee cross
section has taken place;

(11) No caving has occurred on either
the land side or the river side of the levee

which might affect the stability of the

levee section;

{iti} No seepage, saturated areas, or
sand boils are eccurring;

(iv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such faciuties are not
becoming clogged;

(v) Drains through the levees and
gates on said drafs are in good working
condition;

(vl) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken; such
as burning grass and weeds during in-
appropriate seasons, which will retard
ar destroy the growth of sod;

(vitl) Access roads t9 and on the levee
are being properiy maintained;

{Ix) Cattle guards and gates are in
good condition;

(x) Crown of Jevee is shaped so as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x1) There is no unauthorized grazaing
or vehicular traffic on the levees;

(xii)y Encroachments are not belng
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
In times of emergency.

Such inspections shall be made im-
mediately prior to the beginning of the
food season; immediately following each
major high water period, and otherwise
at intervals not exceeding 80 days, and
such intermediate times as may be neces-
aary to insure the best possible care of

the levee. Immediate steps will be taken
to correct dangerous conditions discloseu
by such inspections. Regular mainte-
nance repair measures shall be accom-
plished during the appropriste segson
as scheduled by the Supetintendent,

(2) Operation. During flood periods
the lavee shall be patrolled continuously
to locate possible sand botls or unusual
wetness of the landward slope and to be
certain that:

(1} There are no indications of slides
or sloughs developing;

(i1} Wave wash or scouring action is
not ceeurring:

(ili) No low reaches of levee eXist
which may be overtopped;

{iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the avallability of ade-
quate Iabor and materials to meet zall
contingencies, Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section,

(¢) Flood wals~—(l) Mainienance,
Periodic inspections shall be made by the
Superintendent to be certain that:

{i) No seepage, saturaled areas, or
sand bolls are occurring:

(i} No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(1i1) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

(y) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v} There are no encroachments upon
the right-of-way which might endanger
the structire or hinder its functioning
in time of fipod;

(vi) Care is being exercised to pre-
vent accumulation of trash and debrls
wijacent to walls, and to tnsure that no
fires are being built near them;

{vii) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(vill) Toe dralnage systems and pres-
sure reliaf wells are In good working con -
dition, and that such faeilitles are not
becoming clogged,

Such inspections shall be made imme-
dintely prior to the beginning of the food
gseascn, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eliminate encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately., All repairs shall be accomplished
by methods acceptable fn standard en-
gineering practice,

(2) Operation. Continuous patrol of
the wall shall be maintained during ficod
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tie up to the
wall. 8hould. it become necessary during
& food emergency to paas anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immedlate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d} Drainage structures—(1) Mainl. -
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neai
drainage structures. Map gates and
msanually operated gates and valves on
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drainage structures shall be examined,
oiled, and trial operated at least once
every 80 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition ef the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year, Periodle inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Plpes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(1) Inlet and cutlet channels are open;

{if) Care is betng exercised to prevent
the accumulation of ,trash and debris
near the structures and that no fires are
being built near hituminous coated pipes;

(lv) Erosion 15 not occurring adjacent
to the structure which might endanger
{ts water tightness or stabliity.

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such Inspections.

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
ghall be removed. Automatic gates shall
be closely observed until it has been as-
certalned that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flcod water., All dralnage structures
in levees shall be Inspected frequentiy
during floods to ascertain whether seep-
age Is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

(e) Clogsure structures——{1} Mainte~
nance. Closure structures for traffic
openings shall be Inspected by the-super-
intendent every 90 days to be certain
that:

(1) No parts are missing;

(i) Metal parts are adequately cov-
ered with peint;

(i1i1) All movable parts are in satis-
{actory working order,

tiv) Proper closure can be made
promptly when necessary,

(v) Sufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will
be readily mccessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternatizg the struc-
tures chosen so that easil gaté will be
erected at least once in each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever a change is
made in key operating personnel, Where
raliroad operation makes trial erection of
a closure structure infeasible, rigorous
inspection and drill tf operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior tc and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. FErectlon of each mov-
able closure shall be started In sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erection will be glven

in the Operation and Maintenance Man-
ual whigh will be furnished local interests
upon completion of the project. Closure
structures will be inspected frequently
during fload periods to ascertaln that no
undue leakage 1s oceurring and that
drains provided to care for ordinary leak~
age are functioning properly. Bceats or
floating plant shall not he allowed to tie
iip to closure structures or to discharge
passengers or carge over them, -

(f} Pumping plants—<1) Mainte-
nance. Pumping piants shall he inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 90 days during off-flood seasons to
insure that all equipment Is in order for
fnstant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, bulldings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate suppllies of
lubrlcants for all types of machines, fuel
for gasoline ot diesel powered equipment,
and fiash lights or lanterns for emergency
lighting shall be kent on hand at all
times. Telephone service shail be main-
tained at pumping plants.
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked.at
least once every 850 days. Megger tests
of all insulation shall be made whenever
wirlng has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests, Wir.
ing disclosed to be in an unsatisfactory
condition by such tests shall be hrought
to & satisfactory condition or shall be
promptly repigced Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
thelr serviceability in times of emer-
gency. Only skilled electriclans ahd me-
chanics shall be employed on tests and
repatts, Operating personnel for the
plant shall be present during tests. Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reingtal-
lation. Repairs requiring removal of
equlpment from the plant shall be made
during off-flocgd seasons insofar as prac-
ticable.

(2) Operation, Competent operators
shall be on duty &t pumping piants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment menufacturers’ n-
structions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall he operated
in accordance with the above-mentioned
“Operating Instructions’” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or nolse Is
occurring, Immediately upon final re-
ceasion of Aood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house swmps flushed, and eguipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opers-
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and Roocdways — (L)
Maintenance, Periodic inspections of
improved channels and flcodways shall
be made by the Superintendent to be
certain that:

(i) The channel or floodway is clear of
debris, weeds, and wild growth;

All equip- -

{1f) The channel or fHoodway i85 not
being restricted by the depositing of
waste madterials, bullding of unauthor-
ized structures or other encroachments;

(i1} The capacity of the channel or
flooaway is not being reduced by the
formation of shoals;

(iv) Banks are not belng damaged by
rain or wave wash, and that ne alough-
img of banks has occurred;

{v) Riprap sections and deflection
dikes and walls are in good condition;

(vl) Approach and egress channels
adjacent to the improved channel or
fioodway are sufficiently clear of obstruc-
tions anr debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Buperin-
tendent shall provide for periodic repair
and cleaning of - debrls basins, check
dams, and related structures as may be
necessary.

{2} Operation. Both banks of the
channel stall be patrolled during periods
of high water, and measures shall be
taken to protect thosze reaches being at-
tacked hy the current or by wave wash.
Appropriate measures shall be taken to
preven: the formation of jams of ice or
debris. TLarge objects which become
ledged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period, As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structurez

repaired.
(h) Miscellaneotis  facilities — (1)
Maintenance. Miscellaneous structures

and facilities constructed as a part of
the protective works and other structures
and facllities which function ss a pars
of, or affect the eficient functioning of
the protective works, shall be periedically
inspected by the Buperintendent and ap-
propriate maintengnce measures taien.
Damsaged or unserviceable parts shall be
repalred or replaced without delay.
Aress used for ponding in connection
with pumping plants or for temporary
storage of interfor run-off during fiood
periods shall not be allowed to become
filled with silt, debrls, or dumped m&- .
terial. 'The Superintendent shall take
proper steps tp prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing foads of bridges which restrict chan-
nel capacities during high flows.

(2) Operation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during perlods of high
water, Those facilities constructed ss
a part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor. (49
Stat. 1571, 50 Stat. 877; and b6 Stat, 638;
33 U.S.C. T01c; 70lc~1} (Regs. 9 August
1944, CE SPEWEF)

[sRAL] J. A, ULto,

Major Generas,
The Adjutant General.
[P, R. Doc. 44-12285; Piled, August 16, 1044,
944 a.m.}
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APPENDIX B

. _ i
Assurances Of Local Cooperation

1, Assurance Of The Commonwealth
. Of Massachusetis
o
2. Modification To Assurance '0f The
Commonwealth Of Massachusetts

3. Assurance Of The City Of Worcester



ASRUSSNCE

AN Lok s ¢

oF _gEg

bt s

COMIOUUBALTE OF MARSALHUSESTS

YHREAS, the project on Blncketone River for logal flood protectlon ab
Ypreester, Massachnsetts, knoun ar the Vorcester iverelon Froject, is
sathorized bty $ha Flood Conkrol Aot mprroved 22 Desenber 19W4 {(Pubdlic Law 534
785h Congress) 2s smendedl by ¥leod Controi ek of 1946 epproved July 24, 1946
(50 Sead. Y1), substantislly ln accordance 'whth recommendations i House
Toowmment No. 624, 78th Congress, 2nd Sesslen; aad

YHRRRAS, $he Yaresster Diverailon rrejees prevides for a Idveratos one
dudt and Channel from Letile Brook %o the Hlacksbens Hiver in assordance vith
Plans prepared by the New ngland Uivision, Cowps of Zngineers, Unlted States
Arayy and

WHEERAS, e sadd projeed ju W bs precessuted under the direetion of
$he Seowelery of The Arwy sad fhe spervisien of U Chief of snghneers,
Coxys of Englnews, Unlted States Army; and

WHEIRAS, loemd inSevests dexire the presamtten of this preject; and

WEZRRAS, $his projest is suthorised subject to the asaditica $hab locui
invereste glve Ascurmess, sabisfactory to the Secretary of the Auy, thad
. Vhey wil) mest the conidHheie" of locel Gooperaticn Suposed iy seld muShorims
Aah. an anended; md
. WIEREAS, Seotlen yetmxmmm fonbrol Aod of 1946 selfaves looal
muh of respensidilRGF Oy construstion of Railresd Bridges and epproach
tharebo; aod

VIERBAS, Chepher 15 ofm snd Besolves of the Commazwealth of
Nussachmsette, sprroved Jm 26, 1956, sntitled: " Ast Providing For
Oo-opstation Widh The Federal Geveruuent In Its Flood Comdrol Pyojeck In The
WM and Maskptens Mvegy mumwm* mdnariees
wwdmmﬁmmxndmmnhm
 and canvey to the United Stetes Asssvaneds of She Commssveslih %i form



satisfaotory so the Seoretary of The Army, thad the Department will perform
all acha reguired to be performed by looal interests in connection with the
constrﬁction of the works by the United States, and further suthorizes the
Gty of Worcester to maintain and operats, in accordance with Regulations
presaribed by the Secretary of The Army, such flood contrul works vhen Come
pleted as sre within the Towns of Aiurn and Millbury and within the Oity
of Yorcester.

Now, THIREFORE, to comply with the requirements of the said Flood
Conkrol Aet approved 22 December 19Nk as smended by said Flood Control Ask
of 1946, the Commonwealth of Hassaclmsetts, aoting by sud through its Departe
ment of Public Works and under suthority of ssid Chapter 15 of the Acte and
Eesolves of Commonwealth of Kessechusetis approved Jamuary 26, 1956, bereby
Assures the United States of America shat 1% wills

. @.) PFarnish without cost %o the United States the necesw
sary lsads, easements and righte=of-wny required for thins
project; .

Y.} FHold and save the United States of Americs froe from
damages due %o the construetlion workeg

c.)} Construct two highway bridges scross the Yorcester
Dversion Channel

d.) Relocate thres telephons wervise poles;
a.}) lower a petyoleum pipe line;

f.) Care for an eizht-inch water main nnier the presmt
bridge an Greenwood Street;

g.) Perform all acte reguired to I perfornwd by loeal
Interestz in donnschkion with $he construction of the warks
by the United States,
IZ YITNESS WEEREOF, the Commonwsalth of Nassachusetts has emscuted the
within isgursnce this  seventeenth _dny of February, 1956 .

COMMONWRALTH OF m&musxms

NS NI
Y (Mﬁﬂmt of P@}‘.lc Yorks

J\ TLily ( Ll

(L/_”""z(/‘




ACCEPTARCE
Ne :
Aipwpli S0 3950 .
The within Assursnoe is herely accepted for aud on behalf of %he

United States of Ameries,

BY
ROBERT J] FLEMIRG, JR.
BErigedier General US4
Mvigion Ehgineer




MODIFICATION MO, )

TO: ¥ ! .
AND_EXECUTED 1N GONNRCTION WITH THR LOCAL FLOOD TROTECTION FROJECT AT
WORCESTER, MASSACHUSETTS.

WHEREAS, on February 17, 1956, the Commonwsalth of Massachusetis
sxscuted and delivered te the United States of Amerisca its assurance requirsd
under the provisions of the Flood Control Act approved 22 Decemher 1944
{Public Law 534, 7Bth Congress) as amended by Flood Control Act of 1946
approved July 24, 1946 (60 Stat. 641); and

WHEREAS, Chapter 15 of the Acts and Rasolves of ihe Commornwealth of
Kamsachusetts approved Jarmuary 26, 1956, providing for cooperstion with the
Federsl Government hes been amsnded by Chapter 725 of the Aets and Resolves
of the Commonwealth of Massaciusetts dated 5 Ostober 1956; and |

WVHERBEAS, it has been deterzined & gas line will require relooation
within the project area; and

WHEKEAS, the construction of an additjonsl highway bridge will be
required,

FOW, THEREFORE, it 13 understood ani agreed by the C_m.‘lth of
Massacimsetts, acting through its Department of Fublic Works and under
suthority of sald Chapter 15 of the Acts and R.oool'vtos of the qunwoalth of
Mpssachusetis spproved Jamaary 26, 1956, and as amended by Chapter 725 of
said Acts and Kesolves dated 5 Gotober 1956, thut the Amsurance of the
Commorwealih of Massachusetts datsd February 17, 1956 be amanded as follows:

l. On Page 1 of the Assurance the ssvenih paragraph whioch begins witb
the word '"Whersas, Chapter 15, etc.,” following the words "Worcester
Diversion,” add the following: *as amended by Chapter 725 of the Acts and
Resolves of the Commonwealth of Massachuasetts dated 5 October 1956,"

2. In the first paragraph conteinsd on Page 2 of sald Assurance whioh
begins with the iom. "Now, Thersfore" following the words, "January 26, 1956,*



add "as smended by Chapter 725 of the Aets snd Resalves of the Commawmmalth
of Massachusetis, dated 5 Ootober 1956."

3. Delste paragraph c. and insert snd substitute therefor the
following: "a.) Construct three highway bridges across the Worcester
Diversion Charmel and perform all scts ineluding eonstruction of mﬁ*ﬂ}n
by-passes required to be performed by local interest in comnestion with the
oonstruction of the project for the Jovermmsat,"

4, Delete parsgraph ¢, and insert and substitute therefor the
following: %e.) lower petroleum pipe line and relocate gas lines lscated
within the project area,”

IN WITHESS WHEREOY, the Cowsmomwealih of Massachusetts has exscuted
the within Kodifiocation to its Assurence dated February 17, 1956, this

2o day of EW 1957,
APPROVED // i TH OF MASSACHUSETTS
, c:gr’ .
a;j§§::;:§hjkﬂuﬁalmnm_____
7 Governer Commissisner of Publie Works

APFROYED BY QOVERROR'S COUNCIL
((/:, »;em z4 76{/4 g\ -

ACCEPTANCE

22 JIuly . 1957
The within Modification is hereby aecepted far and on behalf of the
United States of Amerioa.

Approved ac to form

Bgfcgaé éffoxmu '%,amw'z'ﬁr

[~}



. YHIBEAS, the project en Maokatone Hiver for loes) flood protection ot
wamﬁw. Nassachunetie, knewnt ns the igrcester Iiversion Froject, is
suthoriesd by the Fleod Cumtrol At approved 22 Decssber L0%4 (Publie Law 53,
T8%h Gw} ax anended by Yiood Uontrol Aok of X946 approved July 24, 1946
(60 tAnt, 641), madetantially $n ascordance with reeomsendations in Houue
tpevment Yo, 64, TEAR Comgrens, 3nd sesslon; and

WREREZAE, the Woercester Divaralon Irojess provides for & Diversion Co i
| dmit and Chansel frem Ketble Brock $o the Hlacketens Mver in sccordance vith
Plans prevared by the Pev inglend Division, Corps of ingloesrs, lskted Shabes
Aray; snd

WLEREAS, ¥he satd projest L2 ¥ e prosscuted under tha diresiion of
She Cecrsiary of he arwmy sud the mypervizion of Sha Chiel of inginesrs,
torps of Inglssers, Unksed Sdstes Jawmy: and

WHEREAS, loeal Sxbevests dasire the prosscction of Shis project) and

WALREAS, thls project 1o suothordzed subjeed to the conditlsn that loosd
internsds give Azsursnoes, satisfadtory to the Letretary of The awmy, thab
they will meet ba comditions of looal cooperstion impused Ty sesd enthoristng
Ant o3 smended; snd

HHEREAS, Seetion 7 of seld Flood Coxbrel Ast of 1946 relisves loesl
inbasests of reponsibiitty for domstruction of Railvesd Fridges sl approsche:
thereta; and

‘_ VEARKAS, Chapter 15 of seta and Resolves of the Comonvenith of

Haspachnastin, sprroved Jamunry 26, 1956, entitled: 'An aoh Froviding Fer
Co=aparation ¥34h The Federal Goversment In It Flood Control Froject In The
Hiddle sad Macketone Fivers, ¥nown ns The vorvester Mwarsion”, suthoxizes
the Department of Mudlie yarks of the Commanwenith of Rasenchusette o exwoute
sud convey to the United Stotes Ascurcnces of the Cammamusalth in forn



sasinfantory to the teciwhery ol The ey, Biat She Jepartasst will perferm
811 aets roired to bw parforsad Yy losad intorects {n comngotion with thw
spustrustion of the wowrks W the Unibed ‘Butes, and m&» wkshowines the
Gty of sorossber bo madntadn snd eversto, in socotdanos with Repalstions
pranaribed Wy tha seevetsry of The spay, waah fload sontrel worts when cose
pleted s e vithln the Towns of Anbuen and FIX ey and withdn the Ciby

of vorecaster,

HoY, THEGIPIER, $o mmpdy vith the remuivevents uf the pald Flasd
Gomtrel Act wprroved 22 Deswsber 1945 s snended Ty seid Flosd Combrsl st
of 1946, thw Clhy of Voreester An noordsnce vAth Abs Urdlssmsw dnted

February 14, 1956 . wouy of widoh Lo sttached hereso end mude s pard

heruof, fnd nader puthorisy of aadd Ghapber 15 of the Asbe nné Nesslves of
the (numonweriih of Hassadwisolkdy apptwwed Fmmmayy 56, 1596, herely Assures
the Tnitel Shatas of mﬂm $int &% will modnbain and speysbe sl) She worke
wfber covplition fn sesnrdanod Witk regulntions prssorited by the ssoretory
of e AYeg.

5wy punag u‘zﬁ‘»:ﬁm‘f, the Uity of vowtestor has owuned St lundedpal Jeed
o by saffived havets snd theon yrestnds $o be cluned en 1ts belall Ly Frunetls
I, Motrsthn, 1ts CLiby Mameger, tharsunto duly suthorived thin 2lith

dsy of  Fobruary s A5BE o
Mened sand senled

In Vraravos 57 LUIT OF ~nTEnTER
. /8] Barry J. Meleski : vt [s/ Franeis J, MeGrath

TUPRARELE de POLFRED, LIGY ROARMer

SRLLEDARR

16th March , 19 56

R

T withdn sprensy $e heraly sooopted for and on bedwlfl of the

nited dkales ol Aamerion,

¥y [/8/ Robert J, Fleming, Jr.
FOT Y de FLadHETWEY
sedpedler Gemeral, Wis
Hytadon Bvineey
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' Any development of cracks?

FLOOD PROTECTIVE WORKS
WORCESTER DIVERSION
INSPECTION REPORT

FOR PERIOD

Control Dam

Date inspected by Superintendent

Condition of slopes & top (non~-overflow section)

Gondition of spillway

Any evidence of surface deterioration?

Any evidence of movement or settlement?

Any cracking or spalling of concrete
at Jjoints?

Gates
(a) When trial operated

(b) General condltlon

(¢) Ledks

(d) Lubrication

(e) Painting

Condition of log boom, cable, chains
and anchorages.

Condition of security fence

Describe deficiencies, location,
and corrective measures planned,

Diversion Structure

=
b

Ce
de
Ce

e

Date inspected by Superintendent

General conditlion of walls-
intake~stilling basin

Any evidence of surface deterioration?

Any development of cracks?

Any evidence of movement or settlement°
Condition of debris bharrier :

Describe deficiencies, location,
and corrective measures planned.




3. Return Channel
a. Date inspected by Superintendent.
be General condition of chammel
ce Has capacity of channel been reduced
due to growth of vegetation, shealing,
rock falls, or other encroachments?
d. General condition of stone slope
protection,
¢y Has there been any removal of stone?
f. Describe deficiencies, location, and
corrective measures planned.
Lhe CGeneral :
a, Have 211 deficiencies noted in previous
Inspection Report been corrected?
be Has any high water been experienced
since last Inspection Report?
If so, describe briefly, including
dates, height of water and effect on
protective works.
Submitted:
(Signed)
Superintendent
(Date)



APPENDIX D
PLANS

LIST OF PLATES

Plate No, Description
D=1 General Plan
D-2 Plan & Profile No. 1
D-3 Plan & Profile No. é
Dely Plan & Profile No. 3
D-5 Plan & Profile No. L
D-6 Plan & Profile No, 5
D~-7 Plan & Profile No. 6
b-8 Intake Area - General Plan and Sections
D9 Tunnel
D-1C Intake Strumfure
D-11 Stilling Basin
D12 Concrete Gravity Control Dam - Details
D13 Hydrographs No. 1

D1k Hydrographs No. 2
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